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• ABSTRACT

In t.he years 19t)1 - 19St) t..here were t.agged ~J.;Ollt... 183 000 sea

t...rout. smolts which were released into t.he Vi.st.ula River syst.p'm,

the Pomeran.ian rivers> and (.he GnU' 01' nrlansk. The Vistll1a River

st.oekines showerJ t.he highest. pereent.age of reeapt..1Jres in rivers.

Almost. all t.he :f.i ~h were r':<'Iught.. in t.he Vi st.lIla Ri ver syst.em. A lot..

of sea t.routs 1'rom stoekings 01' t.he Pomeranian ri vers went. <'IRtray

and t.hey were rer.apt.lIred ei t.her in t.he Visttlla River 01" in t.he

Pomeranian ri vers. 1t. seems t.h<'lt. 1Deal Pomer<'lni an sea t.rollt.. may be

a mixture 01' populations stemming 1'rom neighboring rivers. 1t.

eoneerns. in partictllar. t.he cases when the share 01' smalt.s 1'rom

stocking 15 very high.

INTRODUCTION• The poptllations 01' sea t.rolit. (Salmo t.rut.t.a L.) in Poland

have dwindled due ta rivers damming and to inGrea~jng pollut.ion.

In order t.o i nerf';'ase t.he nllmerical force of populati ons t.here is

carri en {")1Jt. an annual compE'n~at.ion st.ocki ng whi eh reacherJ 168 000

t.o 932 000 01' smol t.s per annum in t.he years 1972 :t 993. The

smolt.s were released int.n the rivers' est.uarjes and rather seldom

t.o t.he middle 01" llpper ri vers, 01" di rect.ly int.o t.he sea, The spawn
for smoJt.s rearing 18 obt.ained from t.he spawners migrat.ing t.o

perform t.h~ sp<'Iwning. These spawners show a tRndency of ent.ering
~hp. same rivP'rs from which t.hey had came t.o t.he sea as smoJt.s.

Despit.e sur.h a great. precision 01' homing some 01' t.he fish go
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ost.r(')y and do not. ent.er t.he mot.her rivt:'r ([lert.mar~ 1979). In t.he

e(')se of' smoJt.s released d.ireet.ly int,o t.he. sea we efln exelusive]y

spei'lk abou~ fl eonsiderable st.ray result.ing :from lflck of' marks

enabling :finding t.heir way t.n rivers ' es~uaries (I~rsson~ 1977;

Bertmar~ 1982; Einarsson et. all,~' 1987; Anon~ 1993).
The aim of' t.his work WflS f'irst.ly t.o est..imat.e t.he degree o:f

mist,aken select.ion o:f t.he river by t.he sea 1..rout.. spawners,

migrat.. i ng 1.,0 t.he spawni ng groHnrts ~ flnrt second 1y - 1..0 est. i mat,e t.hp.

lnf'l u€'nce cf' st.ray on mixing of' sea t,rou1.. populat.ion in Poli sh

rivers.

MATERIAL ANn METHOnS

The elflhora~ion of' ~his pflper was based on ~h€' result.s :from

135 t..agging experiment.s of' sea. t,rout.$ carri er.l out. by t.he

Labora1..ory of' River Fishery of ~he Inland Fisheries Inst.it.ut.e in
t.he yenrs 1961 - 1986. The experirnent.s were carried out. i.n over
t.went.y hflt.\:heries where 182 682 sea t.rout.. smnlt.s.. h"tving t.he

lengt.h bet..ween 1~1 and 282 rnm.. and t.he flge f'rom j t.n ~ years~

mi'linly 7. years~ were t.aggprt (Tnh.1). In pi'lT't.iculaT' p~pPT'iment.R t..he

n1Jmber of' smnl t.s vflrled f'T'om 21 1..0 9 984 j ndividua 1s. All t.he
smolts were 1..~gged wi1..h celluloid tags~ havjng p.itheT' single monel

01' silver wire~ whieh were being attached under the dorsal rin.

The ~aggert f'ishes were released int.o t.he Vis1..ula River 01' it.s

t.ribut.aries~ int.o 1..he Pomer;mian rivp.rs~ nT' int.o 1..he Gul:f of

Grl;ulsk.. in 1..he peri ort Hnrch - June (Fig. 1).
out. of' t..he released smol t.s t.herp. were 10 j 16 recoveries and

t.he percent..age of rec<"pt.1Ires in pflrt..icular experiment.s varied :from

o t.o 3::i. 8 I

The nnnlysis of' the material was perf'ormed on 1..he basis of'
sllmmed IIp dnt.fl 1'rom t.he experiment.s carried out.. j n pi'trt.i \:111 ar
ri vers in variOllS yeflrs. The f'ol.lowing param€'t,ers were det..ermined:

1.) t.he rtist..nnee bet.ween t..he place 01' relense nnrt t.hp. sen.. 7,)

t.ot.al nllmoer 01' smolt..s relpaspo in dif'f'prpnt. st.nr:king pli'ir:p~~ 3)

nllmoer ot' SOlO} 1:.s rplE'ased in part.iclIlar spot., 4) nllmber (N) nnd
-~ .

percent~e€' (N x n ~) of' recnvpriE's~ 5) numher CR) and percen~nge

(R x ;1.~) of recapt..ures in 1'resh w<'lt.pr.. 6) pe~cent..age of'

recoveries in 1'reshwat.er t.0 n t.ot.a 1 nllmber of' 'recovt:'ries CR x' ii1
-~ ,

and 7) t.he nllmopr (D) amI percent.a~e (0 x R ~) 01' 1'j sh

collght.. in t.he mot.her ri ver (Tab. 1). The ret.lIrns of' 1..a~s 1'rom t.he
sea 1..rnllt. caueht. in t..he Pomeran.ian rlvers wer€' t..rea1..ed e 1obal1y
:fOT' ench concerned river. The sea t.rollt.s were b€.'i ng caught. below

t.he f'trst dam .. a1.. a small dist~nce f'rom t.he sen; t.he biegest.
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dis~ance ~rom the sea was in ~he case o~ ~he Slupia River (35 km).

t.he Pars~t.a Ri ver. or t.he ".eha River ( ::1 - f) km :from t.he est.uary ­
namely in the lake). What ~oncernR the Vis~ulH Riv~r ~he ~ags

ret.urns were diviiJed lnt.o ~everal groups; ~he ~irst.. one

pncompassed t.he r~t.urns f'rom :fi sh caught. in t.he Vist.ula es~uary

whi~h means t.hp. lower Vist.u.la ami t.he river current. in t.he nlll~ o~

Gdansk; t.he upper p;:'\rt.s 01' t,he Vistll1a River werp. djvioed int.o 4­
seet.i ons - n;:,\Olely: t.he !ower Vist.lI1;:'\. t..he Vist.ula River t·o Drw~ca

e~~1jary, .~he river part.. t.o t.he dam in Wlo~lawek, and t.he Vistula

River above t.he drlm in Wloc:tawek wi t.h an .i nc 1115ion of' all t.h~

Vist.ula ~rihllt.Hrif"s in t.his sec~ion. In Hddi t,ion t.n t.he ahove

division t.he Orw~Ga Ri ver was t..reat.ed separat.ely. The Vistula
Firt.h was incI uded t.o frpsh wat.er se~tion, despi te t.he f'a"ct. t.hat

t.here i5 present brackish wat.er (Fig.1).

RESULTS

The hi~hps~ per~enta~e o~ returns was nbserved in t.he case or

sea t.rout.s re]eased int.o t.hp. Vist.ula River" ",t, t.he dist.ancp. of' .74­

km f'rom t.he ri ver mOllt.h" ;'-tnrl i nt.o f)rw~ca mouth ( 214- - 223 km 1'rom
~he est.lIary)" Hnd i t.. was 10.2 % and 9.0 % , respect.i ve ly. Th!=>

lowest. t.ag recoveri es were seen in t.he eHse or t.agged smol~s

releaserl int.o t.rihutaries of' lIpper Vist.u1a, ;'-tnd int.o lIpper Drw~~a"

Hnd they were 1.1 and 2.7 X., respe6~ive]y.

The re5ul t.s sug~est. t.hat t.he percent.age 01' t.HgS recoveries

was oecreasing wi t.h an increasing dist.anc:e b€'t.ween t..he pl ace of'

st.ocking and ~he Vist.ula est.uary (Tab.i).

Simi.larly" t.he hi ghes~ percp.nt.age of' ret.urned t.a~s> 1'rom

f'ish cought. in f'reshwat.er" was ob~erveo in thp. case 11'
releoseo int.o t.he Drw~ca mOl.lf..h ",no int.o t.he Vistu]a River at

disf.nncp. 01' 74 km l'rom t.he rivpr'~ mout.h" and H. was 4.7 <'lnd

~, r~specttvely. The lowesL results were f'rom s~ockings in

upper Drwec~ ano t.ri hllt,aries 01' lIpper Vist,ula" and t.hey were

Hnd 0.6 %" respec~ively (Tab.~).

The s"=,,,, t.routoS caught. in f'rpsh wat.er made up 32.5 and 37.8 %

of' all ~he recoveries rrom the st.ockings 01' lowpr part.s of' Vist.ula

ano t.hE' upper Drw~r=a. Out. of' t..he smol ts re 1easerl int.o t.he lower

nrw~c:a ano into ~ributari es or t.he lIpppr Vi st.ula t.he share of' ReH

t.rOll~ CHlIght. in 1'reshwat.er" i'tS ~ompared 1'i t.h all t.he t.ags ret..urns
rrom t.he f'ish caugh~ ~or t.he secnnd time,,€'xceeded 50 % CTi'tb.j).

NearJ y ~ 1J t.he tlags ret.lIrns f'rom t.he sea t.rout caught. in

rreshwat.er 1'rom t.he st.ocking of' Vist.1I1a cat.chm€'n~ area in Q4- t.o

99.3 X orieinated f'rom this catchment. arerl (Tab.l). Only single

o
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i ndi vidtla] s werE> calJght. in t..h~ Vi st.tI] a Firt.h or in 'the :followine

P(lm~ranian ri vers: Rega ~. Odra ~ Pars~t.a. ~ Wi eprza . Thpl l' sharE"
v<'lried f'rom 0.05 t..o O. 60 ~ 01" a 'tot.al nllmner o:f rpt.urns (Fig. 2

5)~ w~ieh made up rram 0.7 to 2 ~ 01" a t.ot.al number 01" f'ish caughf.
in i.nland wat..er. wi 'th t.he Vist..ula Firt.h being ineJ 1Jded t..o t.hese
wat.ers (Pig 2 - 5).

The sea t.rollt. released int.o t..he Vist.ula es'tuary ~ 1nt.o t.he
lower Vist.ula~ and int.0 i t.s IIpper t.ribut.aries. when ent.erine t.he

Vist.ula Rivl';"r as spawners werp. most. o1"t.en. eatlght. in t.he Jower
Vist.ula. They reached t.he vicinit.y 01" Wloclawek (Fie ? - 5). and
on 1y single j nn!vi duals were caught. ahove t.he dam in W.:t·oc.:tawek
(Fig /, and 3). However. t.he SPCI t.rout. f'rom t.hi s st.ocking 'did not.

ent.er 'the Drweca River (Fig 2 - 5).
The t.aeged sea t.rout. :from the Drweea st.ocking when migrat.ing

along the Vis'tula Ri ver were. most. o'f'ten. callght. in t..he lower
Vist.ula or ent.ered t.he Drw~c~ River. The spawners origlnat.ine 'from
these st.oc~ines. when mierat.ing t.owards t.he upper Vist.ula River
wouln only ent.er t.he Drw~r.a Ri vf"r .. but. t.hey were not. obsprved in
the Vist.ula River. above the estuary of Drweca CF!g.6 and 7).

The average percent.age 01" t.ags ret.urns f'rom t.he sea t.rOllt.
smolt..s released int..o t.he Pomeranian rivers were similar t.n t.hp
T'E"5111 t8 f'rom st.0cki ng 01' upper Drweea and 01' t.rihllt.aries of t.he
upper Vist.nla. and t.hey t'luet.uat.ed bet.ween 0.7 % CSlupia) and 3.9
~ (Lpba) (Tab.!). Among t..hem. t.he share of sea t..rout.s c<'lllght. j n
t.he inland wat.ers and in the Vi:c=:t.t11a Firt.h was consinprahly l{lwpr

t.han in t.hp case 01' Sf"a t.rout.. cat.ches 1'rom t.he Vist.1I1a and Dl'w~ca

st.ockine and .i t. rangen 1'rom O. 1 t.o L 0 y. 01' t.ags 1"et.urns. as
r.nmp;=tren wit.h ~ t.oUll nllmber of smolt.s rf:>lpaseo int.o rivel'; t.hf:>Y
made up from 10.7 CRpoa) t.o 2Q.8 ~ (Pars~t.a) as compareo wit.h a

t.ot.al numher of reCnpt.l1l'es .. 'from part.iclI.1 ar ri vers (Tc:tb. 1). Amone
t.he sea t.rollt.spawners orieina~inc rrom ~he Pomeranian rivf:>rs and
ent.ering t.he 1'1 Vf:>rs and t.he Vi st..111a Firt.h t.hpT'f:> was ohserved mlleh

higher pprcent.age 6r rish goinc c:tst.ray t.han in t.he case of the sea
t.1"o11t. reJeasen int.o t.he Vist.111a Ri ver. This pel'cent..age reached
89.3 and 82.4 ~ 1'01" t.he sea t.rout of Pc:trR~t.a and Slupia.
rec;pect.ivl';"lY .. anft ~ven 100 ~ in t.he r.ase of Ll1pawa Rivpr. Only t..he
sea t.rout. of t.he remaining rivers namely Wieprza~ Reda. and Leba.
showed a lower pel'cent.age wi t..h respect. t.o ent..ering t.he "f'oreign
r1VE'r" aorl H. varied from 19. R. t.o 30.8 y. (Tab. 1). The sea t.rout.
which did not. pnt.er t.he river. t..o which t.hey h~n bf:>en released as
~1I101 t8, were eaucht.. in n.t.her P0meranian ri vprs and in t.he Vistnla
River. In t.he Vist..ula River t.hey were cought. most. ort.en and t.hpy

modt:' IJp t'rom 17.4. (l.eha) t.o 57.6 Y. (LlIpawa): of the sen t.rollt.

(
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abt.a i np.d in f'reshwa!.er an:J in t.he Vi 5t.1I1a Firt.h (Fi g 8 - 12).. 01"

1'rom 0.19 (S·lHpi~) t.o 4- •.:-l:-l.~ (Lupowr\) flf' ret.urns ~s ~omparp.d

wit.·h t.h~ rp 1p.~sed numbe-r 01' smolt.s (Fig ß 1.2) •. On ly t.he sea

t.rol.lt. smo lt~s re 1p.a~p41 i nt.o t,he Pars~t,a RiVE'r (lj rt not.. become t.he

. indi vi ouals caue;ht. in t.he Vist.1IJ a Ri ver (Fig 13).,
Thp hiChest. pereent.agp. of' ret.l1rns (12.6) W;;\S Qht.~inert 1'rom

t.he st.ocking wit.h smo1t..s 01" t.he 61111' of' Grir'\nsk, and out. 01' t.his

n1J!J1ber 1. 2 ~ 01' t.he sea t.rout.s were eaucht. in 7 r.i vprR <'Ind in t.he

Vist~ula Firt.h. They wprp mainly cal1e;ht. in t.hp Vist.ula est.uary anri

in t,he Vist.ul<'l Ri ver (10.59 % 0 ). The release 01' smolt..s j nt.n t,he

Ciul1' 01" Cio<'\rlsk, at. t.he di st.;:mr:e 01' Cl f'ew km west.wards 1'rom t.he

Vist.u la est.uary, resul t.eo in t.hp. 1'aet. t.hat. ;lmone; t,hp se<'I t.r01Jt.c::

pnt.eri ng; t.hp t'T'p.Rhwat.p.r aR mur.h as R9. 2 :{ wer,,:, enue;ht. in t.he­

Vist.111a River (Fie; 14.) •

DISCUSSION
The hasic problem nri c;:j ng when i nt.erpret.ing t.lle res1l1 t.S 01'

t.Ae:e; j ng, st.ems 1'rom t.h,,:, rac::t. t,hat. t.here ~re t.wo 1'act.ors which ore

rHfTieult. t,Q e-st-"imot.p. ;;\nd t...hey -=tre as rol.l.ows: losine; 01" t.Ae;S by

f'ish 01" lack 01' t.ags sendine; by t.he- risherm,,:,n. $nlminen (1901)

considers J OS1 ng 01' t.ngs <'\s n m-=t i.n souree of' errors in est.imnt.ion

of' t.ngging re~lll t.5. The percent.age 01' lost. t~<'Igs ciepends on

numerous f'a~t.or~ <:'\nd t.hl? eRt.imnt.es present.ed hy 0 i1'f'erl?'nt. nllt.hors

vary conRici~rnhly. The es~jmat.p. given hy IRsakson and Bergmnn

(197R) is 10 % .. whi)I?' Swain (1971) gives - 17 ~~ Arnnson nnd

11i 11s (j (87) - f'rom 1 t.o 70 %, and Earn~s nnd Hi no (19R3) less

t.h;;\n 4 % • Ar.r.ord ine; t.o t.h~ Report. of' t.he- B",) t. ie Sn) mon ~nd Trollt..

AssPRsmpnt. Workj ngGroup (TCES,1991) t.h/?' pl?'rcent..nge 01" t.;:l~S loc::t..

by salmon in t.he Bnl t.ie Prnper r;;\ngpd 1'rom 20 % in j 9Aß/R0 season ..

t.o 10 X in 1980/90 <'Ind 30 % in 1990/91. Wisnip.wolski and NahiAlek

(190:n .. h.~sp.d on t.agging I?xperiment.s· 01' Cyprinirtae~ t.he lat.t.p.r

k~pt. i.n pono~.. ~t.at.p t.hat..1oc::ine; of' t.ags mny resul t~ in erroneOl1S

est.imat-"ion of' mort.alit.y. Thp.rpf'ore t.hese Aut.hors hove propo~pd <'I

correet.i.on of' sl1r.:h errorc:: by opp1 icat.ion of' mnt.hemat.ieal :fllnet.i on

which would regarri t.hp t~pe or t~g and t.he t.ime which paRsed sinee

t.hl?' t..~ggi ng experiment.. Th/?' t.ne ~ S "it.t.;lchll1ent. t·o 1'j sh hodY i c::

~rE'at.ly at'f'ect,I?'d by bot.h t,hp. t.~gging t.er.:hnil'I'.Ie and t.h'?' ,,:,xperi I?nce

nr a person perf'orming t.he experime-nt. (Shenrer .. 1977),
The 411 fTprenci?C:: in pl"orr.ent.agp 01' t.AgS .ret.urns, he i. ne;

depenrtent. on experi ence of' a t.agging person· w,,:,re t.hrei?f'old in

st.udies hy Elson and ~il1ianson (1972). Even bigger discrep<'lncies,

1'rom 4 t.o 05 %, ore ment.ionerl by Rit.t..pr (1973),

Thp. presencE' nf' t.ag in 1'ish body may inr.rpn~p t.he c<'lt..r.h of'

o
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sma11 f'i sh due t.o t.,::mgli n~ of' Ull? t,flC in t,he Of~t, (Sych ",nd Bart.el>

1976).
The f'act. t.hat. t,AeS. ore not. ret.urned hy t,he f'ishermen a) so

mak~s t.h~ ~agging experiment. mor~ di1'f'icu)~ (Por~er> 1979). Wit.h

this r~Rpect the information on tagging waR spread amone ~hn~e

involved> howev~r> t.he responsp. had rClt.her a loca) charact.er. Th~

bp.t.t.er restJ] t.R are in t.hp r:ase of t,hos~ rp.gions wherp. t.hp. cont.act.s

wit.h f'jsh~I'men are more f'reql.lent. e. {;. t.he. region of' Vist.1I1a

est.uary ei ves hpt.t.pr resuJ t.R t.han t.he Pomeranian ri vers.
The oht..aineo result.t=ö· rC'tise a q 1lP.Rt.ion 1:.0 whClt, ext.ent. t.he SAa

t.rout. st.raying may c=tf't'ect.t.he genp.t.. i c puri t,y of sea f.,.rout. in

Polish ri vers. Thi s· i t.em shollid h~ dpJ t. wit,h s~parat.ely 1'01' t.h~

popnl at.i on nf Vist.1l1a ond Pomeran i an sea t.rout. ri Vf'>r~. What.

concernc: t,hp 1rtt.t.pI' t.hp ret,llrns 01' mi grC'tt.ing f'ish t.o t.he spawning

grounds of rive1's in~n which ~hey had heen released as smol~s> js
much less AVioent. t.han 1. n t..he case 01' t,r(1)t. rel eas~rt int,n t.he

Vü:;t.1l1<'t Ri ver. Thp. smo1 toS T'elease tnt.o t.he Pomeranian 1'i vprR

est.llaries. which hC'tve t.he averrtge .:flow velor.it.y low (2.25 m3 /spr.

at.. Reda pst.l.Iary; 5. ()R m3 /sec t..upawrt;

(Kost,r7.ewa.. 1 Q72). rtre l~ss a1'1'p.ct.ed t.hc'm

t.he Vist,lJ.1 a ec;t.uary, wherp. t.hp 1ow~st.

rpaches 371 m3 /ser. (Knst.rzewa> 1972).
Thp. smnlt.s which have p.n~erert t.he Gul:f 01' Gdansk remain • 1'01'

SOme t.ime> in ~he st.reC'tm of ~he Vis~ula wat.er. This 1'ar.t.or moy

have a oecisi.ve i nf'll1ence on a high p*:'rcent.age nf' serl t.rollt.

ret,I11"'n$ t.o t.hE>i.1'" mot.her river. Thp oht.ajnp.o T'PSll]t8 rlllow t.n st.<=l(.e

t.hat. t.he st.ocking of' . est.tlari *:'s of t.he Pomerrtnian ri vprc: wi t.h

smolt.s JA<=lrts t.Q mixine 01' popu]at.tons. Hnwp.vp.r t.he share of
Pomeranian t.routoS in popuJ at.ion of' Vist.tI).,. t..rout, is i nsi en i t'icant..

Th~ avai] aple mrlt.erials rto not, give t.he ri~ht. t.n t.reat, t,hp
. .

t.rollt. from t.hp Pomeranian ri vl?rs as rl one popll1a t. ton> bpr.aI1SE> i t.
can not. p*:, pxc lllrtE"n t.hp f'rtrt. t.h.:tt. (.hp ~pflWneT' orie;inrlt.i ne: f'rom t.hp.

nnt.ur",] sprtwning 01' from t,h*:' ~t.ockin~ wH,h f'ry> will hrtv". vistbly

higher perr.ent.age of 1"'et.urns t.o t.h~ir mot.her ri ver. The se",- t.rout.

which come :from di:r1'eren t , 1"'iv*:'rs anrt ent.Ar t.he Vist.uJC't Riv*:'r are

01' I ess import.anr:e as t.h~y ar*:' more nf't.en hAing r.a1Jf;ht. in t.he
10wer Vist.ul<=l. anrf only not, n 11merous inrtividtlflls rp.ar.h t,he

spawning groHnds. Thp possihle influenr:e of t.h0se ent.erine;

spawn~rs 01' f'OT'l?ien origin i5 beine; rertuced by increased nl1mh~rs

01' smolt.s int.roducert .int.o t.he Vist.ula .River. which ar~ 2 - 3 t.im~s

bieeE>r t.han a mJmher 01' smolt.s int,T'nrttlcert int.n t.hF:" Pom*:'ranian

ri vers.
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Toble 1. Tho distance between the place of release and the sea,
total number of smolts released in different stocking
places, number of smolts released in particular spot,
number /N/ and percentago /N x n-1%/ of recoveries,

- -1
number /R/ and percentage /R x n %/ of recaptures in
fresh water, percentage of recoveries in freshwater to

-1a total number of recoveries /R x N /, and the number
end percentage /0 x R- 1%/ of fish caught in the mother

river.

/0/

River N R RxN- l % 0
Place of km n

/N~n-l%/ / -l el/ /OXR-l~6/release Rxn /0

• Vistula 2-11 30460/21/ 2066 /6.8/ 671/2.2/ 32.5 666/99.3/

74 18373 /7/ 1873/10.2/ 621/3.4/ 33.2 609/98.1/

240-270 6406 /7/ 402 /6.3/ 152/2.4/ 37.8 149/98.0/

OrwQca 214-223 7872 /6/ 711 /9.0/ 367/4.6/ 51.6 366/99.2/

408 11255 /5/ 302 /2.7/ 100 /0.9/ 33.1 94/94.0/

tribut.
upper
Vistula 830-951 21244/13/ 226 /1.1/ 128/0.6/ 56.6 127/99.2/

Vistula
system 95610/59/ 5580/5.8/ 2039/2.1/ 36.5 2011/98.6/

Reda 1-7 8083 /7/ 122/1.5/ 13/0.2/ 10.7 9/69.2/

-teba 0 21076/14/ 815/3.9/ 212/1.0/ 26.0 170/80.2/

-tupawa 0-40 4336/4/ 145/3.3/ 33/0.8/ 22.8 -0/0.0/

• Siupia 0 15403/9/ 103/0.7/ 17/0.1/ 16.5 3/17.6/

\'/ieprza 0-25 9121/8/ 214/2.4/ 40/0.4/ 18.7 29/72.5/

ParsQta 0 4970/4/ 94/1.9/ 28/0.6/ 29.8 3/10.7/

Gulf of
Gdansk 24083/30/ 3043/12.6/ 286/1.2/ 9.4

o
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Fig.1. Places of roleasing of tsgged smolte, 1 - place of releasing,

2 - borders of contractual parts of the Vistula River Basin.

o
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Fig.2. Freshwater recapture of se~trout smolts released intG the

Vistula River mouth, 1 - a place of release of sea trout

smolts, 2 - freshwater recaptures in promilles from sea

trout smolts, 3 - percentage of freshwater recaptures,

4 - borders of contractual parts of the Vistula River Basin •

Fig.3. Freshwater recaptures of sea trout smolts released into the

lower Vistula River. Explanations as in Fig.2.
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Fig.4. Freshwater recaptures of sea trout smolts released
into the Vistula River, near Wloclawek dame
Explanations as in Fig.2•
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Fig.5. Freshwater recaptures of sea trout smolts released into

tributaries of the upper Vistula River. Explanations as

in Fig.2.
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Fig.6. Freshwater recaptures of sea trout smolts released into

the lower Orweca River. Explanations as in Fig.2.
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Fig.7. Freshwater recaptures af sea traut smalts seleased inta

the upper Drw~ca River. Explanations as in the Fig.2.

o
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• Fag.8. Freshwater recaptures af sea traut smalts released inta
the Rada River. Explanatians as in Fig.2.
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Fig.9. Freshwater recaptures af sea traut smalts released inta the

~eba River. Explanations as in Fig.2•

•

Fig.10. Freshwater recaptures af sea traut smolts released inta the
Lupawa River. Explanations as in Fig.2.



- 15 -

• Fig.ll. Freshwater recaptures af sea traut smalts released inta

the Slupia River. Explanatians as in Fig.2.
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Fig.12.Freshwater recaptures af sea traut smolts

Wieprza River. Explanations

Fig.13. Freshwater recaptures of sea traut smolts released into

the Pars~ta River. Explanations as in Fig.2.
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Fig.14. Freshwater recaptures of sea trout smolts released into

the Gulf of Gdansk. Explanations as in Fig.2.


